Aims-To determine if intraoperative application of 5-fluorouracil (5-FU) improves the prognosis for trabeculectomy in east Africa. Methods-68 eyes with chronic open angle glaucoma were included in a randomised trial of intraoperative 5-FU versus placebo. Main outcome measures were intraocular pressures at 6 months and probability of failure at 2 years. Results-180 days after surgery the mean intraocular pressure (IOP) was 17.4 (SD 6.1) mm Hg in the placebo group and 16.9 (5.8) mm Hg in the 5-FU group. By 2 years after trabeculectomy, the probability of successful IOP control was 70.6% in the placebo group, and 88.8% in the 5-FU group. The placebo group was 2.18 times (95% CI 0.67 to 7.15) more likely to require additional IOP lowering procedures than the 5-FU group. Among patients followed for 2 years, 30% lost 0.3 logMAR units of visual acuity. Conclusions-Trabeculectomy in Africa has an acceptable success rate which may be enhanced by the use of intraoperative 5-FU. It is estimated that this would cost approximately £1.25 per trabeculectomy failure prevented. (Br J Ophthalmol 2001;85:1028-1030 Chronic open angle glaucoma is a common cause of blindness in Africa.
Chronic open angle glaucoma is a common cause of blindness in Africa. 1 In Tanzania 3.1% of the population aged 40 or over have chronic open angle glaucoma.
2 Glaucoma is usually treated by trabeculectomy 3 soon after diagnosis.
Trabeculectomy outcomes can be improved by using antimetabolites. [4] [5] [6] However, daily injections of 5-fluorouracil (5-FU) are inconvenient, and mitomycin has serious adverse eVects. 7 A single intraoperative application of 5-FU may be safer, 8 and may improve IOP control. [9] [10] [11] [12] In Ghana, intraoperative 5-FU produced lower postoperative IOPs than placebo, and mitomycin C was even more eVective than 5-FU. 13 14 This study was designed to determine whether a single intraoperative dose of 5-FU would improve the outcome of trabeculectomy in east Africa.
Methods
Only patients with chronic open angle glaucoma were included in the study. Patients were excluded if they could not return for follow up examinations, or if they were at high risk of failure.
Patients were randomised to 5-FU or placebo at surgery, when a nurse opened a sealed envelope, and prepared the appropriate solution. The surgeon did not know which treatment was given.
Cellulose swabs were soaked in either 5-FU (25 mg/ml) or normal saline, and placed between the conjunctiva and sclera for 5 minutes.
Major outcome measures were IOP at 6 months, and risk of failure at 2 years after surgery. Failure was defined as a pressure of more than 26 mm Hg on one occasion, or a pressure of between 22 and 26 mm Hg on two occasions at least 2 months apart.
Results
Sixty eight eyes of 68 patients were included in the study. All eyes had an IOP greater than 21 mm Hg. The mean preoperative IOP was 32.4 (SD 9.2) mm Hg in the placebo group, and 33.8 (SD 8.8) mm Hg in the 5-FU group.
There were no major intraoperative complications. Postoperatively 10 out of 32 5-FU treated patients, and four out of 36 control patients had a shallow anterior chamber (AC) ( 2 = 4.2, p = 0.04). No patient showed signs of epithelial toxicity. Ninety days after surgery, 16 out of 26 patients in the 5-FU group had cystic blebs, compared with 10 out of 32 placebo treated patients ( 2 = 5.3, p = 0.02). This diVerence decreased with time, and was not significant at 180 days post-trabeculectomy.
Although 58 patients were followed for at least 180 days, only 56 were assessed at 180 days. Thirty patients (44.1%) were followed for more than 2 years.
The mean IOP at 14 days after surgery was 16.2 mm Hg in the placebo group, and 10.7 mm Hg in the 5-FU group (diVerence = 5. Survival analysis, using the Kaplan-Meier technique (see Fig 1) , showed that the probability of IOP control without further intervention 2 years after trabeculectomy was 0.89 in the 5-FU group, and 0.71 in the placebo group (diVerence = 0.18, SE diV = 0.112, 95% CI = 0.402 to −0.037). The placebo group was 2.18 times (95% CI = 0.67 to 7.15) more likely to have had further IOP lowering treatment.
Of 30 eyes followed for at least 2 years after surgery, four placebo eyes (30.8%), and five 5-FU treated eyes (29.4%) lost at least 0.3 log-MAR units of acuity. The mean preoperative IOP was 39.22 mm Hg in these eyes, compared to 30.05 mm Hg in those that did not lose vision (diVerence = 9.17, SE diV = 2.73, 95% CI = 3.59-14.7). There was no diVerence in the latest mean IOP.
Discussion
Intraoperative application of 5-FU may reduce the risk of trabeculectomy failure in east African patients. Our definition of failure was stricter than some UK based studies that allowed medically controlled IOP as a qualified success. 12 The risk of requiring further treatment to lower IOP within 2 years of surgery appears to be greater in the placebo group than in 5-FU treated patients. However, because of the small number of patients, the confidence limits for this increased risk are very wide. Although the eVect of a single intraoperative dose of 5-FU diminishes with time, it may last long enough to have an eVect on outcomes at 2 years.
At 2 years, the probability of an IOP of less than 22 mm Hg without further intervention was 88.8% in the 5-FU treated group and 70.6% in the placebo group. If a successful outcome at 2 years is 10% greater with 5-FU than without it, routine use of 5-FU would be very cost eVective-approximately £1.25 per trabeculectomy failure prevented.
Most studies of peroperative 5-FU have shown few adverse eVects. [11] [12] [13] [14] In this study, 5-FU was associated with an increased risk of shallow anterior chamber at 2 weeks, and of a thin walled cystic bleb at 3 months. No eye became hypotonous. 15 In Ghana, Egbert found a success rate (IOP <20 mm Hg) of 83% at 1 year 13 in the 5-FU treated group, as opposed 88% at 2 years in our study. However, only 39% of the controls in Ghana were successful at 1 year, 13 compared to 70.6% of controls in our study.
Trabeculectomy in east Africa carries a significant risk of visual loss. Patients with a higher preoperative IOP are at greater risk. As no eyes were hypotonous, the reduction in vision is unlikely to be due to overdrainage. The most probable cause is increasing lens opacity. In Tanzania, 6 a similar incidence of visual loss was found, mostly because of media opacity. The Collaborative Normal Tension Glaucoma Study found that IOP reduction was only beneficial after discounting the eVects of cataract. 16 One limitation of this trial is inadequate follow up. It is hard to achieve good follow up in Africa. 17 18 It is particularly diYcult following trabeculectomy, when vision rarely improves despite repeated clinic attendances.
Trabeculectomy is eVective at controlling IOP in east Africa, and this eVectiveness may be enhanced by the use of intraoperative 5-FU.
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